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(From tie Depwtmext of P.tkelogy, The Uxiversity of Ckkgo, ChcAgo, Il.)

In 1936 I encountered a maligant tumor of the s n which
defieddae case was d to the Bone Sarcoma
Registy of the arican Clege of Surgeons where it stands ed
(no. 2032) as uniqu. A number of American and Euro-
pean bone olgists who ed the tumor expssed intesting
views, some of which wM be given; none had seen a imilar tumor.
Because it presents several featureswhich are new for bone tm s, it
is rted at is time.

the tumor was a fairly i nt-appearing, long
spindle-celled fibrioao of not uncoMMn a Te unusul
features consisted of the r of its g th and of its distrIbuio
in the skelein a ia with this i l type. It Ws widey
distributed in bones, wich itd d. Its dipst was eentially
that of the retuoIIen eal and hemopoietic ti m the bone
marmro of adults. Nowhere did it form any cosiderable mass or en-
largement suggestive of a primary site of orinTere were small
metastases in h viscera
While turs with thdistribution and behavior are not rare, being
aacte of the myelms, the a t of thee featus with

the cylg encounterd this ase is umusual.

REPOIT OF CASE
L D., white, male, 43 years od who was ed as a coal passer on a raid,

was a patient of Dr. LH Skn t at the (Hnois Centr Hosita.
for dryne and saling of the skin of the extremities the patint was well uil
'9347 whe he began to have pm in his back. Thee was no hisory of tauma. He
continued to wok until December, 9 when his back p became too seve for
him to continue, and he entered the hospita on Janary I6, I936. I'fe pai was
mostlylhmbar. It wascon ,id t radiate and was worse at night and on

On the first physical ex m the back a nomaL Ibe left leg was
shorter than the right and the pelvis was tilt he left e jerk was c
ihe left testide was atrophic. Other fiswe normal except for ichthyosis of
the skin of the arms and back.

Routine examnatios of the blood, urine and stools at this time we negtive,
as ere a gastic analysis and Wassermann and Kahn tests on the blood and spinal
fEid.
A laterl roetgenogram of the lumbar vertebra show no evidence of fracture,

disbixaon,_ or othr bone n al.F scopic examination

* Reived for u tion, November 23, 1943.
t I am ilebted to Dr. for pruon to report this am and to Dr. Wilm

Culepper for the tnogah
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of the thorax and its visca dislosed no a l4. The e hus, and
duodenum were negtive for fillingdefects wh examin after a bariumeal, a
except for marled ptosis of the tnsverse colon, the lower itestinal tract was not
remarka~
On January 28, 1936, a modrate bowing of the spie to the right in the dorsal

region and a lordosis 'm the lumbar region noted. The left leg was hortened
and both fems were sightly bowed.
The diagnosis at this time was posse ning Paget's dise.

The ton February I, 1936, but he was u e to cotinue
and he retmune to thelh l o May S, 1936, whee he ained til his death
on October -30, I936. He onn to have severe pain the lower dorsal and
lhmbar It was not relieved by eraoval of all of his teeh, traction, or by
drugs which l inuded tics. EHis dorsal andlum spine now became fix
and there was a kypmos in the region of the 8th dorsal verteba.
On JuIly 28th a neuroogical miat was negtive. Spinal puncture yieded

dear fld with a cell comt of 12. A guea-pg wijectdwith this fuid did not
deveop tuberculosi. On July 2th new roenigengahic stu showed ".... a
destructive proess imnvlving the bodies of e th, sth, 6th and hthorac
vertebrae and the ist lumbar body; also the tranverse processes; the
12th Tib on the left sdc and the ith right rib, stive of malignancy. Motfled
apprance of the pelvis s e of hic c s is p t."
During Augst tw small nodues appeared on the ribs, and in SeptMb no-

traumatic fractures of the 6th, 7th and 8th ribs wre noted. Numbness to the
lvd of the nes develo min Se er. Th ne showed albmin o any
but was eive for Bence-jone protein in August and in October. The pt
had a severe anemia. Te pulse was c tantly rApid. During May and
June there was a daily after n fecv with peaks at gg°to ioo0 F. Eary in July
a bout of fever with t a Up to 102°F. was followed by turs at
the former level His ite was poor and he had f t emeses. Pai was
intese He becme dyspic Oober, grew weaker and expired on October 30,
1936. flme was no x-ra or radium therapy.
The final dinical imp was that of a malignant tmnor metastatic to bone,

with the prmary site udrined.

Abstract of Necropsy Exanation
The final a diagnss e : Mulfiple, diffuse fibrosarcomas

of bones; etensive fib ar a mvasion and destruction of the
spne with kyphoscoliosis; fibrosarcomatous imvasin and destruction
of the sum, rib, davides, pelvis, upper ends of the humeri and
femurs, sphnoid and parietal bones; foa ous a to
the lungs, liver, spleen, heart, pancease kidneys and adrenals; marked
emaciatio and ; brown atrophy of the heart and liver; gen-
eralized serous atrophy of fat; multiple cutaneous nevi; ichthyosis;
atrophy of the right kidney and compensatory hypertrophy of the left;
slight adenomatous hyperplasia of the adrens; atphy of the left
testis; tracti diverticulum of the e ac sple

External APPearaxce. The body was that of an etrly emacated,
defomed and pale white m appearing about 55 years of age rather
than the stated 43 years. The estimated weight was ioo lbs. and the
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estimated length, 7o inches. The skin showed a marked ichthyosis,
being thick, dry, branny and scaling. It was finely cacked and large
shreds of dry epidermis could be puled off a nywhere. The skin
also showed many flat, soft, pale brwnish nevi up to i cm. in diameter.
They were numerous on the trunk, both anteriory and posteriorly,
several dozen being visible. None aared ant on gross exami-
nation.
The body was deformed. The skull was large. The zygomatic arches

were prominent, and the davides were very cospic s. The sternum
was deformed, having a deep transverse depression at the level of the
junction of manubrium and body and another groove across the lower
end of the body. The entire sternum, therefore, lay near the spine, and
the chest was flat and long. The costal crtilages were consave and
the costochondral jumctions were knob-like. Several ribs had
fusiform swellings.
The extremities were wasted. The left leg was about 2 inches shorter

than the right. The spine had several abnomwl curvatres which wi
be described with the seeton.
Body Cavities. Except that the upper two-thirds of the right lung

was everywhere adherent to the parietal pleura by fibrous adhsions,
the great body cavities appared normal. The adipe tissue was
scanty and dark.

Esopkagus. At the level of the tracheal bifurcatin there was a
diverticulum of the s whic admitted half of the distal pha-
lnx of the index finger. Externally it was firmly adherent to a scarred
tracheobronchial lymph node.

Paratkyroids. The parathyroids appeared about normal in size.
They measured: Right upper, 4 by 3 by i.5 mm.; right lower, 5 by 4
by 2 mm.; left lower, 4 by 4 by i.5 mm.; left upper, 7 by 4 by 2 mm.

Heart. The heart weighed 300 gm The epicardial fat was gelati-
nous and dark, the myocardim was brown and the endocardim was
unusually opaque.

Lusgs. Each lung had a number of flat, button-like, grayish white,
neoplastic pleural nodules up to i.5 cm. in diameter and not over 2 mm.
thick. They had red margins. Scattered throuot the substance of
all lobes were numerous hard, grayish white nodules up to I am in
diameter. Similar tumors enclosed and thickened the walls of many
bronchi.

Liver. The liver weighed i5io gm. Through the thin capsule i5 to
I8 firm whitish neoplastic nodules up to 2.5 cm. in diameter were
visible. The larger tumors had bilicated centers. Simiar tumors
were seen throughout the liver substance.
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S%e. The Spln weige I90 gmn Under the capule on the
diah tic surface there was a nodule, 8 mnm in diameter, and sev-
eral smaler tm-ors were visible on the surfaces made by cuttg.

Pancreas. One nodule, 4 mm i diater, was seen on the anterior
surface of the panreas.

Adrenals. The adals were enlarged, together weighing 17.5 gm.
One had a yellow nular area, 2 mm. in size in the cortex lThe other

di y enlarged by au infiltration of grayish white tumor, grow-
ing in both the cortex and meufla.

Kidxeys. The left kidney was markedly atroPhic, weighing 31 gm.
Its artery was smal but not occluded. T-ne right kidney weighed 140
gmin Two firm, whitish nodules of asm, mesrin1g1.2 aId 0.3
CM., were seen in it.

Generative Orgaxs. The left testis was small and fibrotic, while the
right appeared normal. The sminal vesides and the prostate were
not remrable.
Muscular System. Thnem es were atropbic and pale. The fat and
nive tissue around the muscles was gatinous, that

of serous atrophy.
Skekton. The calvarium was hard and thiner th usual. An osteo-

lytic tmor, I .5 a nmdi , had erded both tables in the left
parictal bone. The sp id was soft and largly replaced by firm,
yellowishgray, neatic issue, afthoug its was re-
tined.
The spine showed a number of abnomal curves. In the lower

cervical region it turned backward and to the left, forming a kypho-
scolosis, with a sharp angle in the uppe dorsal region. It then over-
compensated by passin to the right im the lower dorsal region. In the

lumbarhspine w n kyphoscoliosis to the left. The pelvis was
tilted, and it was higber on the left. There were no visible or palpable
abnormalities in the bones of the pelvis.

W-ith the knife a wedge-shaed segment was cut from the vertebral
column, which appeared comaratively normal externally except for
the abnormal curves alrdy descr This wedge of bone was re-
moved with ease from the cervical region to the sacrnm. Eaminon
then disclosed that the vertebral bodies were almost entirely replaced
by firm, yellowish white tumor. Consequently they were very soft
(Fig. 4). Some of the vertebral bodies had collapsed so that they were
narrower than the itervertebral disks.
The strum was angulated and deformed, as previously described.

Pieces could be cut from it with ease with the knife at any point (Fig.
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4). Both cortex and marrow sces a ed to be replaced by tmo,
althouh the bone was t enlarged.
The ribs lay near each other because of the prtial e of the

spine and the sinking of the sternium They could be bent and frac-
tured with ease, and they could be cut with the knife (Fig. 4). T'he
Sth, 6th and 7th left ribs showed slight fusiform enla nts at the
sites of previous fracture.
When the lower end of the upper third of the left femur was opened

it was found to be of normal ha s. The cortex was thick and the
marrow cavity was . One nodule was seen erod-
ing the cortex from within at this level (Fig. 4).
No bony r nt r m a pri y tuonr site was seen

anywheein theske
Post-mortm Roextgexograms. Because all bones could not be ex-

amined thoroughly at nearopsy, post-mortem roentgenograms were
made of the trunk, legs and hueri. The femurs ed ard
bowing and irregular osteolytic lesions in the center of the upper third,
head an4 neck. Each femur showed a few sharp, osteolytic lsios,
about 3 mm i diatr, in the upper part, but the bones of the leg
below is level showed no abnormalRty. Tne ndr of the skele-
ton, except for the distal twothirds of ach avicde, showed marked

d and deformities as described. The cortex of the bones
was greatly thind or entiel ab Nmeous, irregular, conflut
otelytic lesions in h bone were nsible for the osteoporosis.

Histoptkology
Only those histopathologc changes which are i nent

will be desribed.
The Tumor. The tum was composed of le ls whh,

the sections of bone, were long and sd, but which, in the visceral
metastases, were more r algh the spindle form was
dominant. The nudei in al re d, but some were
irregular. They were usually of medi si but a few giant forms
were seen. The chromatin was slightly dumped and scanty, and some-
hyperchromatic nuclei were found. Mitotic figu were few. The
cytoplasm was poorly seen because it was slight i amot and because
of the large amount of intercellular fibrillar and mucinous materiaL
The fibrils sained lihke colagen by the van Gieson, Mallory, and Mas-
son methods. With the Mallory phosphotungstic acid-hematoxylin
stain the fibrils were seen to be predominantly adjacent to and not
in the cel cytoplasm. Silver impregnation by Perdau's method revealed
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much reticulum in the more cellular parts of the tumor. Collagen was
abundant in all sections but the greatest amounts were found in the
sections of bone. The stroma in many places had a bluish, mucoid
appearane, but such regions staied poorly or not at all with muci-
carnine.
The cells grew, in general, in the form of broad bundles, but in a

few places they had an irregular, whorl-like growth, and elsewhere the
growth was even and diffuse. The tumor contaied few blood vessels.
IThere was no necrosis. Nowhere did it form bone or crtilage, and no
definite osteoid tissue was seen. A fine brown pigment was seen in
the tumor in the liver, spleen and bone marrow. This gave a positive
Prusian blue reaction for iron and it failed to react positively with
Masson's silver impregnation method for melanin. Since a similar
pigment was foumd in these locations apart from the tumor, it was not
considered significant

Bones. The neoplastic growth in many sections of the bones com-
pletely replaced the marrow, from which it appeared to have arisen.
It destroyed trabeculae and cortex, eroding through the latter in many
place. In such places it elevated the periosteum but little or not at
all, and it stimulated no periosteal new bone. While occasional tumor
cells infilted the surrounding soft parts in a few places, no extracor-
tica tumors were formed and the configuration and size of the bones
was remarkably well preserved. The tumor was osteolytic, apparently
by direct action as well as by stimulaonf osedasts. Small pieces
of necrotic bone enclosed by tumor were found. At one point was seen
some calcification in dense collagen.

Vertebral Body. Both cortical and cellous bone was almost com-
pletely destroyed by the tumor, which was here very fibrous. The
tumor ceIls infiltrated the intervertebral disks. Small calcospherites
(possibly artifacts) were numerous.

Rib. At this point the rib was almost entirely replaced by tumor,
although islan of cortex persisted. There was no sign of repair in
an old fracture.

Sternum. Here also was seen total replacement of the bone marrow
and nearly complete destruction of the bone itself. Although, as else-
wIere, tumor ells penetrated the periosteum, they failed to form
extra-osseous tumor msses

Femur. At the lower end of the upper third of the femur there was
a solitary, osteolytic neoplastic nodule, I cm. in dimeter, eroding
the cortex from within. From this point tumor cells were infiltrating
the marrow spaces and into the haversian canals. Osteoclasts were
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exceptionally numerous here. Elsewhere this bone and its marrow
were normal, the latter showing active hemopoiesis.

Visceral Metastases. In the viscera the metastases were fairly
sharply circumscribed but infiltratihe.The tumor cells tended to in-
vade the surrounding tissues and to incorporate some of the more
resistant structures within their limits.

Adrenals. A noncirmcrlbe metastasis was present in an adrenal.
This centered in the medulla and reticular zone, and grew out between
the cells of the fascicular zone i delicate linear rows. Another section
showed a nodular area composed of atypically arranged cortical cells.

Heart. The endocardial opacity seen grossly was found to be due
to an infiltration of the subendocardial region by metatatic tumor,
which aLso etended into the myor dium,particlarly along the pen-
vascular connective tissue. A papilary musce was sheathed by a
similar growth.

Lungs. The tumor formed flat masss in the pleura, sheathed some
of the blood vessels and bronchi, and infiltrated into the surrounding
lung.- In some places an exceptionalblarge amount of mucoid stroma
was found.

Liver. In the liver the tumor formed distinct nodules in which the
cells showed the greatest degree of pleomorphism and the most whorl-
mg.

Spleen. The metastases were poorly circumscried and highly in-
filtrative in the spleen.

Kidney. The tumor infiltrated the kidney parenlchyma and included
the remans of kidney structures. Numerous smll metast, not
seen grossly, were present. The stroma was very mucinous, even in the
smallest metstas.

Pancreas. One small metastasis was seen ini the pancreas.
Miscellaneous. Brief reference is made to additional structures in

which no m s were found.
Parathyroids. No abnormality was seen in the parathyroids except

that the oxyphil cells were posibly more numerous an usual at this
age.

Skin. There was marked hyperkeratosis and some follicular plug-
ging of the skin. Aside from this the epidermis was very thin, i some
places being only six cels thick. The papillae were slender, long, some-
times clubbed and occasionally connected. There was an irregular
micrease in melanin. The dermis contained a collection of nonpig-
mented nevus cells. There was no fibrosis or inflammation of the
dermis.
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DScUSSION
In summary, this was a purely osteolyti, hty ana fibro-

sarcoma whic was widy d td oughout the h oietic
anareas of the seleton re it pa the

bones without causmg vial_et of a lare
were small astases in many viscera. i addin there was ichth

Two views about the nature of this tumr present themselves. One
is that it represents wiespread sarcomatous change in Paget's disase.
The other is that it is a peualiar fi p bly arig from
the ulla of bone and sibl mutentric n origin, and thus re-
lated to the myomas,-which it reselm in its dtribution and be-
havior. While it is i , from the available evidence, to decide
between these two it is my on that the latter expanation
is more probable. Evidence for both views, and others, wil be pre-

nted, togher ithe expressed by some of the consultants.
The m reasons for id the digs of Paget's disase

with saomantous are the pevic deformity and the bowing of
the femurs. The roentgenograms show a change which might be in-
terpreted as new bone ftion above the actabulm, in the
trochantels and on the concave side of the f s.
Aginst thed of osteitis deformans is the failure of any

section of bone to show the ichar sic of is disease.
T'nere is no new bone formation and the fibrotic tissue can all be re-
garded as fibsc a Tle skull was thin and hard. The tibia
showed no rot changes, and owhere else are the films
typical for this disease. The bones wre not thied or deformed.
Furthermore, extensive Pagetes disease is nliky at this age.

Additional reaso for' ing this to be a bone sarcoma which
arose of Paget's diease are its rapid course of io
months, counting from the time a phy was first consulted. In
January roengn r were e and in July destructive ns
were well advanced. At no time were the roentgenographic changes
characteristi of Paget's disease.
Tle question as to w e is tumor was solitary or multicentric

in orign be settled at the present timeany more th it can
with plasma cell or otber myemas. Thee fact that on the first oent-

examination of the eleton no lesions were found, while
6 months late they were wi d, indic eite simtaneous
origin in many plaes or rapid metnastas. The apparent orii, almost
simultaneously, in many bhone and the ab of one lesion larger
than the others sugge multicentric origin. Multiple, independent
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tumors i bone, other th myelomas, have been descibed
but they are not c Ie distribution in the s naly,

of the a r reticuk~end ial marrow, cannot be
used as evidenc either way, b it is mmon to miyelomas
to extensive neoplastic m s to bons from within or from wit
the skeleton.

Tlhe presence of marked skin canges, here called ichthyosis, whih
preceded the development of the bone sarco is of ter. No
calaionshiphD be edween thee tw ,

but neither possibity b exn udL Ihne thick, dry, ling
sin was stated to have been present for many years, and it me
worse as the cancer developed.

In view of the marked ski changes, as well as some profoud
alterations in the conective tissues, leading in the connective tissue of
bone to sarcoma, anu l disa n, pibly in the nature of
vitami deficiecies, was uspeted. No itive evidence for such
factors could be found. No histry of past dietary fi , is-
c , or food likes and dislikes could be elicited.
The question also arises as to the relationship, if any, of the nevi i

the skin to the osseous sarcoma. Could thi be an emple of wide-
spread stat into bone, or could it be an ex-
tensive dsorder of the neuro-ectoderm with nevi in the and
neurogenic sarcom min bone? There are good reasons for rejecting
the first of these hypotheses: None of the nevi a ed malignant,
tbe cytodogial appearance of the tumor was not that of na,
and ther was no lanin in the , even by special staining ethods.
The seond idea is less easily disposed of, but ither s there any
stg eviden m its favor. While n sarcomas c y
consist of a spindllled grth with ling, ered giant cells
and a te y to unous e ration in the stra, they do not
have any known speial afiniy for the sle, either as priry
tumos or as meast. A alized ur toss of the skele-
ton has not been desribed to my knowledge, but lalid cases have
been described. Also, in most areas, the tumor did not reemble the
structue of neuronic sarcoma but was more like that of the ordinary
fibrosarcoma. The skeletal changs son cases of von
Recklingausen's neurofibromatosis are unlke those in the present
case.

Several consultants, in their reports which are quoted below, em-
plasized a point which has not hierto been stressed, namely, that
some of the lesions, even in viscera, appeared more like independent
fo gng rise to sarcoma than like metastases. This idea is based
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on the diffuse, highly infiltrative nature of such areas. There is, how-
ever, no grdual grdation from non ti to sarcomatous con-
nective tissue lls at the of such areas but only admixture of
these two types of cells. In my opinion the situation is analogous to
that found in some carcinomas of the pancreas m which areas are
found which appear to conist of precancerous epithlial cell, although
probably such is not the case. Grossly, in the present example, the
visceral tumrs appared lilke ordinary metastases. They were dis-
tinctly circumscribed.

Excerpts from the written opinions of several consultants are as
follows:

Dr. Fred W. Stewart wrote: "I.... do not recognize any known
disease. Some of the visceral lesions are t with metastase
but some are not lThe fine ittitial fibroses in lung, heart, kidney
and adrenal seem part of a general morbid change m connective tissues.
The dinic a t with extreme ichthyosis is aLleast remarkable
if we merely throw it into the ategory of Paget's, espeially since
the bone lesions are not c of Paget's, nor is extensive Paget's
apt to occur at 43."

Dr. E. A. Codman exesed the opon that: "My best guess is
that this is an istance of Paget's disease in which the osteolytic phase
far ec the osteo .... The marr spaces in Paget's dia
always show fibrosis. In this instance the fibis, by its supelative
character, becomes a li new grwth, just as m many cases
of Paget's disease in which a llized sarcoma forms. In this case
the process seems to be dffuse.... T-ne as emble those in
cases of osteogenic s arooaising in Paget's diase,, they are
nondescript and not very characteristic of having arisn the bone.
I see no evidence to d e whether the metastases m this case arose
from a single tumor or from different foci, but I believe there is
evidence of diffuse lignant changes i several bones."

Dr. James Ewing wrote in part: "This case is quite peculiar and I
do not remember anything like it. There are some features resemblig
spindle cell medullary sarcoma of the sderosing type such as one sees
in the meulla of long bones. These features are orign i the medulla,
spindle cell structure, osteolytic tendency, absence of bone production
and cellular areas suggesting a capacity to give metastases. The mul-
tiple tumors may be explaied as metastase, but this orign is far from
clear. The distribution especially about the spine and in the sternum
is very Peculiar and suggests rather a primary multiple origi, which
is unknown with sclerosing spindle cel bone sarcoma. I do not see
enough of the features of Paget's di to warrant one i incudig
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the case among the sarcomas sini this disease, where, however, it
may pssibly belong. The most peculiar and sificat feature is the
apparentb of the proliferative process m organs outside of
bone, as adrenal, heart musce and lung, Here the process is not that
of a metastatic lesion, but one finds the very earliest stages of pro-
liferation of sindle clls about fine blood vessels, especially in heart
muscle and adrenal These lesions sugget an universal tendency to
proliferation of perithlial cll similar to that seen in some forms of
vitamin deficiency. What is the m of the extensive ichthyosis
of the ski? This has certainly nothing to do with Paget's disease and
idicates the presence of some geneal nutritional dysa"

Dr. Kurt Apitz of the University of Berlin expressed the following
opinion and stated that it was that also of Professor Hamperl: "This
is-as youl rightly put it in yourdi a alized sarotosis
of the bones and viscera. The his a of the tumor is
roughly that of a fibrosarcoma, but in its finer details it is quite un-
usual. I have not seen before such a regular whirl-like arn ent
of clag fibres, except in neurogemc tu rs; but the latter origin
has little prbability for other reasons. I rather th the tuor might
be derived from periosteal tissMe. If the is small, it is quite
posible that you cannt differtia it from thewi met
growth. The si of the bones very t erestingbea they
show ap r type of calcifiction, a slightt towards osteoid
formation, and intensive osteodastic bone destruction. I do not see
how the diagnosis of Paget's disea could be justified. There is only
overwhelming metasasis in the marrow, and no other newly formed
fibrous tissue, and there is no new bone rith mai structues."

An osteolytic fibrosarcoma of bone is described in which the lesions
appeared at approximately the same time n many bones, and in which
the tumors, although highly ifiltI, etained the normal cofigura-
tion of the bones. The distribution and extent of the sarcoma was
that of the mopoietic and reticulo-endothelial areas in the skeleton.
There wre small metastases mimany viscera. It is believed that this
is an example of a mullary fibrosarcoma somwhat analogous to the
myelomas, and that it, like them, might have had a multicentric origin.

[Illusttions folow]
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PLATE 158

FIG. 3. Post-mortem roentgenogram of the lower spine and pelvis, showing osteo-
lytic lesions.

FIG. 4. Roentgenogram of a segpent of spine showing marked focal and diffuse
bone destruction with collapse of several vertebral bodies, and retention of the
normal osseous configuration; also (lower left) a segment from the center of
the sternum, two left upper ribs (lower center), and a segment of the left
femur (lower right), which, by contrast, is underexposed.

FIG. 5. Portion of liver showing numerous metastases. These were the largest of
the visceral metastases.

FIG. 6. Segment of cortex of the left femur showing one osteolytic lesion.
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PLATE 159

FIG. 7. Photomicrograph through the center of the sternum showing replacement
of the marrow by tumor, partial destruction of trabeculae of bone and in-
vasion, with focal penetration of the cortex and periosteum. X 20.

FIG. 8. Tumor meastasis to the heart. A papllary muscle is endosed by tumor
whkh also replaces the endocardium and invades the myocardUm. X 42.

FIG. 9. High power photomicaphsbowg the details of the tumor cel in the
sternal bone marrow. X 395.

FIG. IO. Lower power photomicroaph showing the most anplastic and pleo-
morphic growth which the tumor exhibited. Ihis was in the liver. X 225.

FIG. i i. The manner of tumor infiltration through the adrenal. Similar growth was
seen in the pancreas, kidneys and spleen. X 225.
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